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Abstract
Objectives: To study neonatal neurological outcome and obstetrical interventions in a low-risk population. Study design: A 
prospective non-randomised study. Setting: Six midwife practices, nine general practices in and around the city of Nijmegen, The 
Netherlands, and the obstetrical service at the Nijmegen University Hospital, Subjects; 766 midwife/general practitioner deliveries 
and 268 deliveries guided by obstetricians using electronic fetal monitoring, all after low risk pregnancy (one out of three selected), 
49.2% of the women delivered at home. Methods: Neurological examination of the fullterm newborn infant according to Prechtl 
(1977). Results: The deliveries directed by the obstetricians showed higher complication and intervention rates for primiparae and 
multiparae. Primiparous deliveries involved longer labor and firstborns showed lower neurological outcome, There were no 
differences in neonatal neurological outcome between groups attended by midwives, general practitioners or obstetricians despite 
the lower social profile of the hospital group. Conclusion: For the outcome of low-risk pregnancy, the place of birth in the 
Nijmegen area is irrelevant. Further investigations on the physiology of the first pregnancy and on the causes of the higher 
complication and intervention rates in hospital deliveries are recommended.
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1. Introduction
Obstetrical organisation in The Netherlands is excep­
tional among industrial countries, allowing a 32% home 
birth rate. Pregnancies are selected on nationally stan­
dardized risk factors [1] that have been approved by the 
health insurance companies. Selection on risk factors is 
carried out by midwives and general practitioners (pri­
mary care), who can refer to the obstetrician during 
pregnancy or during labour as risk factors emerge. In 
1989, mid wives attended 45% of all deliveries, general 
practitioners attended 11% and obstetricians attended
44% [2].
At university hospitals, where residents are in train­
ing pregnant women have the option to deliver in the 
university hospital attended by the obstetrician.
This situation gives us the opportunity to prospec- 
tively observe low-risk births attended by midwives and 
general practitioners (mostly planned home deliveries)
* Corresponding author.
and low-risk births attended by obstetricians (hospital 
deliveries).
2. Sample and methods
Our data were drawn from the practices of six mid­
wives and nine general practitioners' practices in and 
around the city of Nijmegen, and from the obstetricians 
associated with the Nijmegen University Hospital.
Pregnancies included in the sample were selected by 
the project coordinator (LD), who had access to the 
pre- and perinatal data within the first days after every 
delivery. The single criterium for selection was an ab­
sence of risk factors, according to the national standard 
in The Netherlands [1], until the beginning of labour. 
The national standard for assessing risks consists of a 
comprehensive list of diseases influencing pregnancy or 
labour and complications in previous pregnancies, 
labours or deliveries.
In the second week after delivery the mothers were 
visited their babies were neurologically examined ac­
cording to Prechtl [3-6] and the pre- and perinatal data
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were checked and completed. The project coordinator 
made the appointments and instructed the parents to 
withhold all perinatal data from the investigator (GB, 
ES) until the neurological examination of the newborn 
had been completed and recorded.
Prechtl’s neurological investigation of the newborn 
contains a series of tests, describing the functioning of 
the newborn’s nervous system representatively. The in­
vestigation is standardized for environmental factors, 
the neonate (behavioural states, feeding) and the inves­
tigator (prescribed protocol skill).
Results are expressed not in a qualitative description 
but in a neurological optimality score [4], The score 
equals the number of tests with an optimal response. 
For every test the optimal response was defined by 
Prechtl. The separate tests lead to a maximum score of 
60 points. The power calculation of the study (a =  0.05 
and ¡3 =  0.80) revealed that two cohorts of 500 each 
were sufficient to demonstrate a possible difference in a 
non-optimal neonatal neurological score.
The investigation period was closed when the study 
population exceeded 1000 cases. This occurred after 15 
months (01/04/1984-01/07/1985). During these 15 
months, 3600 women delivered in the participants prac­
tices: 1600 in midwife practices, 236 in generalist prac­
tices and 1764 in university hospital. In 1540 of the 
3600 cases, there were no risk factors present until the 
beginning of labour and in 1034 of these cases, pre- and 
perinatal data and the results of the neonatal neurolog­
ical investigation were available. Non-response (33%) 
was due to the investigators (on holiday, ill) in 82 cases, 
to no or too late birth advertisements in 287 cases and 
in 69 cases the parents were not willing to cooperate. In
12 cases the neurological investigation could not be 
standardized and in 54 cases the reason for non-re­
sponse remained unknown. There were two cases of 
perinatal mortality in the population of 1540 low risk 
pregnancies. The study population consisted finally of 
638 cases (267 primiparous) attended by midwives, 128 
(57 primiparous) by general practitioners and 268 cases 
(144 primiparous) attended by obstetricians.
Midwives and general practitioners attended deliver­
ies at home or in a birthroom and could refer to the 
obstetrician when complications occurred during deliv­
ery, The obstetricians attended only hospital deliveries 
where continuous electronic fetal monitoring was used. 
To compare the pre- and perinatal data from the 
deliveries attended by each type of practitioner we used 
the chi-square procedure in non-continuous variables 
and the Kruskal-Wallis test in continuous variables. 
The neurological optimality scores were dichotomized 
in scores from 0 to 53 and scores from 54 up to 60 
points. To analyze the influence of the perinatal vari­
ables on the neurological optimality score, the associa­
tion with the neurological score was assessed for 18 
dichotomized variables. Among these were the duration
of the second stage of labour, several interventions 
signs of fetal distress, birthweight, Apgar scores and 
umbilical artery blood pH values. Multiple and logistic 
regression analysis techniques were used and the predic­
tive value from the perinatal variables was evaluated.
3. Results
3.1. Prenatal data
In terms of obstetrical risk, all the women in our 
sample were comparable: there were no official risk 
factors as defined by the national standard [1]. However, 
the women that choose primary care (midwives and 
general practitioners) had higher education and used 
more alcohol during pregnancy. The women preferring 
a hospital delivery guided by an obstetrician had lower 
educational levels, smoked more cigarettes, took more 
medication during pregnancy and were more likely to be 
members of an ethnic minority (see Table 1).
3.2. Labour and delivery
Of the 1034 women, 49.2% delivered at home, 14.1% 
in a birthroom and 36.7% in the hospital. Data on 
labour and delivery are given in Table 2. The general 
expectation that primiparous deliveries would be more 
laborious was confirmed. The deliveries guided by ob­
stetricians had a higher complication and intervention 
rate (P <  0.01).
3.3. The neonate
The neonatal data are presented in Table 3. The table 
shows that firstborns had lower birthweights, lower 
Apgar scores and were more frequently referred. The 
children born with the obstetrician as attendant had 
lower Apgar scores, were more frequently referred and 
had more phototherapy.
3A, Neonatal neurological outcome 
In the total group of 1034 neonates, there were 32 
cases (3.1%) with evident neonatal neurological mor­
bidity. These consisted of severe hypotonia-hypokinesia 
(n =  8), apathic syndrome (n =  8), hyperirritability 
(n = 2), hypertonia (n =  5), brachial plexus paresis 
(n — 3) abducens paresis (n = 3), strabismus convergens
Table 1
Prenatal data on birth attendants (figures in percentages)
Midwife of general Obstetrician as 
practitioner as attendant
attendant n  — 268
n  =  766
Higher educated 22.3 13.1
Smoking > 10 cigarettes/day 18.5 28.6
Daily use of alcohol 4.3 1.8
Medication 52.5 70.0
Ethnic minorities 5.1 9.3
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Table 2
Delivery and birth attendants (figures in percentages)
Midwife or G.P. as attendant Obstetrician as attendant
Primiparous 
n — 324
Multiparous 
n — 442
Primiparous 
n =  144
Multiparous 
n =  124
Second stage
median duration (min) 39 11 42 15
Complications 25.3 10.9 31.4 9.7
Signs of fetal distress 5.2 1.4 9.1 4.3
Referrals (111 o f  766) 24.1 7.5 -- ---
instrumental delivery 13.6 1.1 25,0 5.6
Oxytocin augmentation11 8.0 5.0 26.4 15.3
Sedation/analgesia 3.1 0.9 4.2 0.8
General anaesthesia 8.6 1.8 12.9 5.6
Episiotomy 58.8 23.1 75.9 43.6
uIn 105 cases augmentation was used, 100 of these had been referred.
(tt =  2) and one case of hypertonia with a strabismus 
convergens. The mean neurological optimality score 
was 56.7 ±  2.6 points. The 10th, 25th, 50th, 75th and 
90th percentiles were at scores of respectively 53, 56, 57, 
59 and 59.5 points. The lowest score in this population, 
45 points, was observed in one case.
The median neurological scores and the percent of 
neurological scores below 54 points are presented in 
Table 4. Firstborns showed a neurological score below 
54 points more frequently (P < 0.01). There were no 
significant differences in median neurological scores, 
nor in percent of scores below 54 points between the 
midwife/general practitioner cohort and the cohort 
guided by the obstetricians.
Moving the point used to dichotomize to 51, 52, 
54 or 55 produced no significant difference between 
practitioner groups. Univariate analysis showed parity, 
duration of second stage of labour, birthweight and 
Apgar score at 5 min to be related with the neurological
score at a 10% nominal level of significance. The associ­
ation of duration of the second stage, birthweight and 
Apgar score at 5 min with the neurological score 
was measured separately for primiparae and multi- 
parae. The highest regression coefficient was calculated 
for the Apgar score, but the dependence was only very 
slight. Using logistic regression analysis, analogous re­
sults were obtained. Although dependence of the neuro­
logical score on these variables was statistically 
significant, it was so weak that no accurate prediction 
of the neurological score could be made from these 
variables.
4. Discussion
We realized that a prospective randomized trial 
would be the perfect way to compare the results of 
home and hospital obstetrics, However, a group of 
women who would let themselves be randomized for
Table 3
Newborn and birth attendant
Midwife or G.P. as attendant Obstetrician as attendant
Primiparous 
n =  324
Multiparous 
n =  442
Primiparous 
n =  144
Multiparous 
n — 124
Birthweight: (mean, g) 3330 3500 3308 3522
Length at birth: (mean, cm) 50.2 50.7 49.7 50.4
Apgarscore 1 min < 8 9.3% 4.1 % 16.2% 7.3%
Apgarscore 5 min < 9 3.7% 1.1% 4.9% 2.4%
Congenital malformations 1.9% 0.9%» 4.2% 3.2%
Jaundice 37.3% 35.7% 37.5% 45.2%
Neonatal morbidity 13.6% 4.8%) 20. 1% 9.8%
Referral to  paediatrician 3.7% 0.9%> 11.1% 7.3%
Phototherapy 1.5% --- 6.9% 3.2%
Ph art, umbu: mean 7.22 7.24 7.21 7.24
“94  cases transferred by midwife or general practitioner to obstetrician; 22 cases transferred by general practitioner to obstetrician; 268 cases 
primarily attended by obstetrician.
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Table 4
Neonatal neurological score and birth attendant
Midwife or G.P. as attendant Obstetrician as attendant
Primiparous M ultiparous
n =  324 n = 442
Primiparous Multiparous 
n =  144 n — 124
Neurological score (median) 
% scores below 54 points
57 57 
'13.3 8.1
57 57 
13.2 8.1
their delivery management would be a very exceptional 
study population.
The limitations of the design used were apparent in 
the differences between the subpopulations of women 
who had chosen either for a midwife/general practi­
tioner or an obstetrician. Of the antenatal characteris­
tics that were not equally distributed in the two 
cohorts, only a lower education of the mother was 
related to a lower neurological score {F  < 0.05).
Because the percent of neurological scores < 54 
points did not differ within the lower educated subpop­
ulation for the two cohorts, nor within the higher 
educated group, we believe that the mechanism of 
self-selection did not affect out neonatal neurological 
findings substantially.
Deliveries guided by the obstetricians showed the 
highest intervention rate, both in primiparous and in 
multiparous deliveries. This finding confirms the work 
of other investigators who demonstrated that in normal 
pregnancies a more clinical delivery is characterized by 
more interventions [7-10]. Our study design does not 
allow us to explain the higher intervention rate thor­
oughly. It is often said that the obstetrician is more 
prone to interfere, having his instruments all around. 
However* one must consider that in the Netherlands it 
is generally accepted to deliver at home and to be 
guided by midwives or general practitioners in cases of 
no risk factors. Therefore, the choice of an obstetrician 
by a low-risk woman can be seen as a sign of precari­
ousness. Sosa [11] suggests that the mother’s anxiety 
might be associated to arrests of labour and fetal 
distress. Unfamiliar hospital environments may increase 
maternal anxiety. Therefore, we believe that the moth­
ers, who self-selected for the hospital, could have con­
tributed to the higher intervention rate there. The 
available Ph-values after midwife and general practi­
tioner deliveries were measured after transfer to the 
obstetrician for labour complications. The same crew 
that measured these values and they were done in the 
same laboratory as with deliveries guided by the obste­
tricians. The distribution of the Ph-values of the umbil­
ical artery blood did not differ between the cohort 
guided by midwives and general practitioners and the 
cohort under the care of the obstetricians.
Neonatal jaundice, equally divided over the cohorts, 
was diagnosed by the investigators (GB, ES) at the 
neurological investigation of the newborn. The Apgar- 
scores and the neonatal morbidity, both more frequent 
in the obstetricians’ cohort, were measured by the 
midv/ives, general practitioners or the obstetricians con­
frere, the paediatrician. We believe it is impossible to 
decide from these neonatal parameters whether this 
morbidity is iatrogenic or not.
Neonatal neurological outcome was assessed in a 
procedure protected against investigator bias. Because 
the two investigators (GB, ES) examined an equal 
number of children in the two cohorts and came up 
with the same results, we do not report on the slight 
inter-observer variation here, which was mainly re­
stricted to the assessment of muscle tone.
The findings to our neonatal neurological investiga­
tion in the total population were comparable to those 
of other investigators [12,13]. Among firstborns, we 
found more neurological scores < 54 points, but we 
could not demonstrate any difference between children 
born with midwife/general practitioners and the obste­
trician as attendant, despite the higher intervention rate 
in the latter cohort. Regression analysis showed that 
perinatal variables were only slightly related to the 
neurological scores < 54 were low. This confirms the 
idea that after normal pregnancy the course of delivery 
does not determine neonatal outcome as much as by­
standers might expect, calamities not foreseen. It also 
means that more laborious deliveries for firstborns can­
not satisfactorily explain their lower neurological out­
comes. This finding emphasizes the importance of the 
prenatal period for the condition of the newborn.
Our study did not show hospital deliveries to be any 
better than home deliveries in terms of outcomes. Fur­
thermore, we have no reason to believe that the quality 
of care provided by the cooperating midwives, general 
practitioners or obstetricians was abnormal in any re­
spect. Therefore, we conclude that the place of birth, 
after a low risk pregnancy, is of minor or no impor­
tance in our area. We recommend further investigations 
on the physiology of first pregnancies and on the 
mother’s and attendant’s share in higher intervention 
rates in hospital deliveries.
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